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ABSORBENT ARTI CLE HAVI NG DRAWSTRI NG MEMBERS FI ELD OF THE | NVENTI ON 5

The present invention provides an absorbent article conprising drawstring
menber s wiiosl29geoovi de enhanced fit of the absorbent articlRCEUSAM23812vear er .
The drawstring nenbers extend al ong thq | ongi t udi nal edges of the absorbent
article and are used to adj ust the tension of the article about the |egs
and/ or torso of a wearer. BACKGROUND OF THE

| NVENTI ON The ne icle to a
wear er has been %ﬁ%ﬁmﬁﬁmYﬁ%mmmg and

I nconti nent devices, fastening systens, elastic leg cuffs, elastic

wai stbands and the |ike have been devel oped to provide closer, yet dynam c

fit of an absorbent article to a user. For Exanlple u. S Patent No.
3,848,594 15 i ssued to BUHELDORIFRINVENIION7, teaches tape fastening

{2aches hoo ”;"?5 o, ibnich, He8vidds s sbbii® IO colpriflhl bty 1001
has pr ov AL PO ApFHEed et e, BORoheE artsta ADBULA, WeFeTdl 2By s

gt §60agggia u fumﬂwfjﬁel o thealbﬂg4 >edl gt?gggso;gﬁiltaﬂtcédaﬁdsar? hat
have beeHs?ﬁ \ﬂ%&ggﬁ}eie Jgg%%%ﬂ%ﬁo%&ggﬁfgsmﬁg r§°t°ﬁ?é‘ﬁ= ‘A user,

especially a baby, may position itself in awkward positions necessitating

dynamjc fit of the di apegal g bq‘om N30 05|t|ons

Addi tTonal ly, elastic wa dynam c, 'yet snug
fit of a di apdhessdito proyde E?m’é' fit-incan a‘?ﬂ’l'be&taﬂh’ @W%M&?@ welked
Weltl fh?‘gsﬂtﬂﬁerﬁé&h mamblete rsuai raHCdxkkiei% lad 3ﬁcodtili:idﬁt{3&£\ﬂ&§t faker@i}e syste@hd)er and
out o us rre ur no rer,

until no asﬂglge%bgg# E%‘B‘f gra{ ﬁt‘%ﬂ‘eg] E‘b‘? Pa%‘chPfP&j‘eéfﬂsF% and
wai st balydsd)hﬁnficlﬁeoﬁin aBserhencmnstertuatusm FoTtE{ainp@p dLS fPatemtNos3|848/584 ds
rrenti ne e and
nal 181 abieReE i BOEY o REpbarip 1 1578 el b Hudri sPhinf o R /a8 TV
and vai smmsem issued tooThomascaniOetebrr 22t 1951 teaghes baok and leopdfasigeingr . One

oppor t uni 9 %@@%sﬁkﬁw dysteis hab privided/® &érslvﬁtﬁﬁtéqt&dmﬁty K.
Pat ent Ap |c 0 1, 236 gﬁé nd Pi neul I'n this publication,

Pi gneul apets, € as g F@; each | ongitudinal side
edge of the dllﬁrmbtheirhmpleapbs Batenmlstusa;s6woomussuednwtmkn o Jdnalysi4,or ned

oy L5 878 e o A0 e oA Sl R R BBEDA
t apes f onsen)gspeciafly qobaim oy ndsmoafm m@w@varda@oainapeeneqe@tanng dynagpict he
\IID\BC'Ia'/r Ers 97}f§§>§ 1tlée $3peBic’® B&YY throughout these positions. Additionally, elastic waist bands
have worked to provide dynamic, yet snug fit of a diaper about a wearer's waist.
All of these methods have worked well, however each has been structurally
25  independent of one-another and out of the range of adjustment to a diaperer.
Furthermore, a diaperer, until now, has been unable to tighten or loosen the elastic leg
cuffs and waist bands because of their construction. The leg cuffs and waistbands
mentioned above have been constructed such that they are out of reach and unalterable to
a user. Manufacturers have set the tension in the leg cuffs and waistbands and then
30  placed each out of the reach of a diaperer.
One opportunity to dynamically fit a diaper about a wearer is taught in UK.
Patent Application 2,001,236 (Raymond Pigneul). In this publication, Pigneul provides
tapes, i.e., drawstrings, along each longitudinal side edge of the diaper. These tapes are
housed within chambers or folds formed by the diaper chassis. The tapes are anchored at
35  or near both end edges. At one end of the diaper, two openings exist whereby portions of
the tapes forming loops protrude therefrom. Once the diaper is fitted on the wearer, the




2 tapes are pulled about the diaper chassis by their |oops. These | oops are
t hen secured to an anchoring el enent which is |ocated on the backsheet or
i mper meah et of the chassis. Pigneul's tapes serve t Create

a tight H%égs’?ﬁgg%i s diaper to a user but also secure the d?%?)’grgg"t?%big user L
wi t hout the use of any adhesives. 5 Therefore, it is an object of

the invention herein to provide dramst?ings for the purpose of establishing
better fit of a diaper about a user's | egs which can function independently

of a fastening system It is an addi{ional, K obje of, the invention _herein
to provi e@eap&mﬁw@guﬁréﬁ diaper ﬁ‘tﬂsfiéi’té ir lodphb Thest Ingpspue than secyredito 5
dihap?r t b Quelibrihguelemesit WhivhCiz lbg:géd) on the backsheet drt inhphn&ez{.)hlé tshgdt dfltﬂzect of
the invention herein to provide drawst S | can.be. bonded onl,y at one
end of ¢ FsSadends el sei¥e 16,k BARL LS teleicls TR o B o°F O R o
her ei n t alspisecureltheatifpes itoy 2 usardvithounthe-uselbfanyasdhesives: i ng nmeans on the
drawsfrings f r ' t ' : ' 15

1 1e) an addi ARt FIEdh dblec B o EAAA el itk Wk e 17 g
to the dpuipese o establishing fbetier fit of udiapersehowh dakser’s Jegsewhish eancfinstione g, |
a recei Vijiep&iaftly of a RSN teps. hooks. It is a further object herein to
provi de an enpodi nent, . where an,elastic.waj st, el enent, is in.stryctural and
functional co ’ér%’c?‘iﬂ%u%aclr? ko (ﬁéﬁ/\ERVF‘P‘}P\S’s%efE‘G to provide _‘@%‘En%&ro‘gﬁer

obj e?gs pigpbb@oﬁfsﬁﬁﬁhirx’g%ﬁfﬁﬁt@favdi&ﬂe; tirougir £usee'a dictch regioar ent when

consi dered in,refegence t.0 t ri pt.i . : n

con; thot 1 on wht§ & WEDE bR e SR HerB G g Set Al bR RORE 2
Accor di nhondedtdndy atr aeemd of theedinparehassisvi des an absorbent article conprising
a chassi s ass byl iN% dr LBRE18F the AvERfdSAGEn BAYIlCRiCAIE andier f ace

and an outer ace joined to the topsheet, and an absorpent core | ocated
bet ween BerradlsiveseruUEREMERRS QNthe dravesiringsifar sqcyrement a&i&nﬁw@aﬁ waﬁw
conpri segiapef ¢haBdis.rf €gi on, a crotch region adjacent to the front region on
one side of the crotgch.region, rear reai.on adjacent. o .t he 30 rotch
regi ¢h on an &SpPFH ‘?F@;lg‘?'&g °81‘ecf ﬁ?elélrat&lgﬁ%fisdf%{ﬁ#m%fﬁl ocfrfé? aiii(h %’I‘gsaf?i tgé a
t r ansver dizpexclassia with or witheutch sebgedary fasteriing elenieot; gig.alrevaivingigens, foand a
f ast eni NgL 3B 20, mkgby t he absorbent article is fastened about a wearer. A
chamber & p05|f| oned adj acent to each | ongitudinal edge and extends from
the front regltol & Buthes obiest herely torprovide an amebadimentswharehy am elagtic Waistc| osed
?Ed haﬁ @Iénféﬁh ﬂisCi?ﬁﬂhélﬁrdlh nbanahﬁ;cﬁeﬁlcgqsara%bméiﬂdﬂﬁ\mawmﬂgmhber 35 fsexttc_'endsd
rough eac e ers,. e rawst ri ng. ne conprising a first en
SecuPl'y ot dhets s DRer ohisets & the FRRL Iyt i e ROTR repdif mibelens”

second ewmden considered in reference to the following description and when taken in conjunction

with the accompanying drawings.

SUMMARY OF THE INVENTION _

25 "Accordingly, the present invention provides an absorbent article comprising a
chassis assembly having a topsheet, a backsheet having an inner surface and an outer
surface joined to the topsheet, and an absorbent core located between the topsheet and
the backsheet. The chassis assembly further comprises a front region, a crotch region
adjacent to the front region on one side of the crotch region, a rear region adjacent to the

30  crotch region on an opposing side of the crotch region, a longitudinal axis, a transverse
axis, a pair of end edges, a pair of longitudinal edges, and a fastening means whereby the
absorbent article is fastened about a wearer. A chamber is positioned adjacent to each
longitudinal edge and extends from the front region to the rear region. Each chamber is
substantially enclosed and has an end opening in the rear region. A drawstring member

35 extends through each of the chambers, each drawstring member comprising a first end
securely fastened to the chassis assembly within the front region and a second end
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3 extendi ng outboard of the end opening in the rear region. |In another
enbodi nwiogmeose n, at | east one drawstring and drawstri ngPCRASHEIIBEY e
positioned substantially parallel to the |longitudinal centerline and away -
fromthe | ongitudinal edges. This is t® provide a fit nmeans through a
user's crotch region. 5 Preferably, the second ends of the

drawstri ng nmenbers of each enbodi ment herein conprises at | east one

f ast eni ngteidaiPaitbdad osemanar@ahmgfmttmehmgmn Iaraabehefiemao@iafeht Béraist r I ng
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receivi Nfe %ﬁafugér'sjc tch £ ction with the fastening el enents. These

receiving e erren S are se ect ‘rom the group consisting of hooks, |oops,
and fsast eni ngPl‘§€ﬂf4 the sespnd £ads ofibai drewstrisg membgiseefpach ambadiment t he
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film wehff lﬂmlé dboﬁd adhesive 1apesf andeohetives. drl‘évbﬁiﬂplélﬁeﬂtﬁﬁb(ﬁsierﬁﬁg’ eRbhfefits,
conpris one |neh C co onent.. | nelastic conpone 3
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hi ghloof tconncnnonemh thet tehmm;ts aﬂn‘hésnrremmng@bmelmﬁarelsalentedaﬁ-amrﬂmt ive
enbodi rr?}a?ﬁ]eg&ﬁ{sﬂ to?ﬁo&i&al’& gldgﬁffa} Mg substantially 20 enclosed

and hav Ir en op nin rong region rather than the rear
regi on. Furt HEQmeACk, embf@uar:mf then gresentoinventions the slrawstring auembers may t hei r
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the ear t¥EDehd/bfbrlaltRd'r6pe. r€gion to the front region. Each chanber is

encl osed and .a dr mstrlng er 30 extends throu ach of the chanbers.
Each drawst rilR HTRAUVE SR %n%g?’FWst‘h"ea %mehe&% {lﬁé
chas?i S ehelosedhhyd \Wavditireit bied epémﬂgsﬂmf tite &odt aegsaﬁmﬁerelhdn&li@ltéaﬁmgifoﬂst eged
to the r ont o) er ure
first eﬁgﬁgﬁ?rg a‘%@%%%g’l‘%é%gﬂe Krae e%ﬁ“ Eflﬂr&'ﬁ} ?Bﬁﬁ% zones
of each reanrregiontand. theis second ends pxtengd outhoardof thetchambhet mnnigstmethaﬁoma
enbodi Mggdigpa wai st fit menber of the

In another alternative embodiment herein, the chassis assembly comprises a pair

25 of ear members that are positioned adjacent to the end edge in the rear region and extend

outboard from the longitudinal edges of the absorbent chassis. Each ear member

comprises a grasping zone and a stretch zone. At least one drawstring chamber is

positioned adjacent to each longitudinal edge and extends from the ear member in the

rear region to the front region. Each chamber is enclosed and a drawstring member

30  extends through each of the chambers. Each drawstring member comprises a first end

securely fastened to the chassis assembly within the ear members and a second end

securely fastened to the chassis assembly within the front region. Preferably, the secured

first ends of the drawstring members are secured within the grasping zones of each ear
member.

35 In a preferred alternative of the above embodiment, a waist fit member of the

same material types as the drawstring mémbers is positioned adjacent to the end edge



same material types as the drawstring nenbers is positioned adjacent to the

end edge WO 98/ 29080

PCT/ USO9¢/Foibdsg? W thin the rear region. Mre specifical lpcrvseyzseizst fit

menber is connected to each of the drawstring nenbers and is nore

preferably connected to the first ends,of each drawstring nenber. In a

particularly preferred enbodi nent of the invention herein the absorbent 5

article.conprises a first surface and a second surface attached to the
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|

used to eGemphsestacpuilipertign ent fremithe pbmbnrsrpe@ms i Additiosnlly.Rhgur e 1
is a pl apyly Psmoaé oﬁ&e@&&éﬁhﬁ@h@ﬁﬁéx&bﬁf&ibl& hsmsﬁ&SﬂE&mh \Hedank SerdbiVford

portions’ cu eveal, erl y| structute, uter urface of the
di aper faﬁﬁ“ﬁﬁg\t,{ﬁé sbseuhgt axgele about & wiasey phe suniltapsoushn proyidine Hesion
absorbenhbxanthd:llegsﬂfroxl‘glgheﬂraﬁmmgmmbexfsastened condition; Figure 3Ais a
per spect ive view of an alternative enbodi ment of an absor bent

BRIEF DESCRIPTION OF THE DRAWINGS
While the épeciﬁcation concludes with claims particularly pointing out and

)

distinctly claiming the subject matter which is regarded as forming the present invention,

it is believed that the invention will be better understood from the following descriptions
2s which are taken in conjunction with the accompanying drawings in which like

designations are used to designate substantially identical elements, and in which:

Figure 1 is a plan view of an absorbent article of the present invention having
portions cut-away to reveal underlying structure, the outer surface of the diaper facing
the viewer; _

30 Figure 2 is a partial view the absorbent article of Fig. 1 shown in a fastened
condition;

Figure 3A is a perspective view of an alternative embodiment of an absorbent
article of the present invention;

Figure 3B is a perspective view of the absorbent article of Figure 3A shown in a

35  fastened condition;



article of the present invention; Figure 3B is a perspective view of the
absorbent article of Figure 3A shown in a 35 fastened condition; WO
98/ 2908W0 98/29080 : . FOY/USERA8123812 5
Figure 4A is a cross-sectional view of a drawstring chanber of the present
invention; Figure 4B is a plan view ofsthe drawstring chanber in Figure 4A
Figure 4Cis a plan view of an alternative enbodi nent of the lines of
joining in 5 Fig. 4B; Figure 4D is a plan view of an alternative

embodi ment  ofFighR 4ANBSa QtoskRbetidHal iview df a Hrawsthify 'Bathbel Df ahe! | ew of
an alter.nati.ve.genbodi ment of the Iimlas of joi nvivng gn I%‘?lg. 4B; ?(g’i’&ei{i
Fi gure 80YQU9NL| 5 view of an alternative enbodi nent of the absorbent

article of tIRigmeaBeista playvieivofithe Bragustringtchiafmbar il Fipuéigyy of an al ternative

G 5ol oses o dIpRE A BLRRR il f i huipphi)F shipRiftins of Y bk iBinadt '

15 s Hig.4B; being fol ded over to create a chanber that houses a

drawstri ng ng:]%%.“ T, o= R : Bt . E .1 s a plan
vi ew of _the diaper lggag*)ia'?hqé p?gggrékgﬁgéﬁhfygn I'n Ft%zhg\{é@s%&tﬂj&% th
uncont r ¥a&-éBistate (i.e., with elastic induced contraction pulled out) with

portions of tHigueldBIEld/plan Reivl Of GH alteMAMvE mbBditncnt B8R eI ' i
constru&gé,o of the di a%er 20 and-with tﬁe portion of te'yh]él%(%icB(;li’dEéirm1 lnvvhi ch

faces a om the wearer, the outer surface 52, facing the viewer. As
shows in Fi gWBiguré,S ishepldn ajew of Gn altepiatise embodiaiint ofl R ibsofefitiéle0sf

. chassi Sﬂ?egp E&EGFY% ;yo.conprising a liquid pervious topsheet 24, a liquid 25
| mper vi ou acksheet 26 joined to the topsheet 24, and an absorbent core 28
posi tioned bdtigweré istaeplan yigve of an 4ltamativé: embadiment of tiRGabsdibent aioler of

pr ef er alple/prbstint /enfiOiRRlSEes el asticized wai stbands 32; a fastening system
40 conpri Si n%,a pai ch(if first fastening nenbers 42 and a second fastening

menber 41. THa8YF {pisclosss apattial wiew of poglians of the,backsheet and thedopsheetince 52

(f aas ngFigld beigyldedvet fo dregts ahmbePthat kisiRés $&avimgieibgiosed to the
outer surface 52, a front wai st region 56, a rear wai st region 54

| ongitudinally opposed to the front wai st region 56, a crotch region 58
positioned between the front waist region 56 and the rear wai st region 56,

and a | DETAILED DESCRIPTION OF THE INVENTION

Figure 1 is a plan view of the diaper 20 of the present invention in its flat-out,
20 uncontracted state (i.c., with elastic induced contraction pulled out) with portions of the
structure being cut-away to more clearly show the construction of the diaper 20 and with
the portion of the diaper 20 which faces away from the wearer, the outer surface 52,
facing the viewer. As shown in Figure 1, the diaper 20 comprises a containment
assembly or chassis 22 preferably comprising a liquid pervious topsheet 24, a liquid
25  impervious backsheet 26 joined to the topsheet 24, and an absorbent core 28 positioned
between the topsheet 24 and the backsheet 26. The diaper preferably further comprises
elasticized waistbands 32; a fastening system 40 comprising a pair of first fastening

members 42 and a second fastening member 41. _
The diaper 20 is shown in Figure 1 to have an outer surface 52 (facing the viewer
30 in Figure 1), an inner surface 50 opposed to the outer surface 52, a front waist region 56,
a rear waist region 54 longitudinally opposed to the front waist region 56, a crotch region
58 positioned between the front waist region 56 and the rear waist region 56, and a
periphery which is defined by the outer perimeter or edges of the diaper 20 in which the
longitudinal edges are designated 60 and the end edges are designated 62. The inner
35 surface 50 (not shown) of the diaper 20 comprises that portion of the diaper 20 which
faces toward the wearer's body during use (i.e., the inner surface 50 is generally formed

D




peri phery which is defined by the outer perineter or edges of the diaper 20
I n which the |ongitudi nal edges are designated 60 and the end edges are
desi gnatgd e ghe inner 35 surface 50 (not shown) of thecguspneastd
conprises that portion of the diaper 20 which faces toward the wearer's
body during use (i.e., the inner surfa%e 50 is generally forned WO
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containment assembly 22 comprises one or more layers of material to define the holder
25 while the liner comprises an absorbent composite such as a topsheet, a backsheet, and an
absorbent core.) For unitary absorbent articles, the containment assembly 22 comprises
the main structure of the diaper with other features added to form the composite diaper
structure. Thus, the containment assembly 22 for the diaper 20 generally comprises the
topsheet 24, the backsheet 26, and the absorbent core 28.
30 Figure 1 shows a preferred embodiment of the containment assembly 22 in which
the topsheet 24 and the backsheet 26 have length and width dimensions generally larger
than those of the absorbent core 28. The topsheet 24 and the backsheet 26 extend beyond
“the edges of the absorbent core 28 to thereby form the periphery of the diaper 20. While
the topsheet 24, the backsheet 26, and the absorbent core 28 may be assembled in a
35 variety of well known configurations, preferred diaper configurations are described
generally in U.S. Patent 3,860,003 entitled "Contractible Side Portions for Disposable




30 Figure 1 shows a preferred enbodi nent of the contai nment assenbly
22 in which the topsheet 24 and the backsheet 26 have length and wi dth
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topsheet 24 and the backsheet 26 extend beyond the edges of the absorbent
core 28 to thereby formthe periphery @ the diaper 20. Wile the topsheet
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variety of well known configurations, preferred diaper configurations are

ges tcr | beD;@eﬂ'eﬁa\ﬂhé}V issted).t&. Kéelaietn1B.3BEAYD 20 Jarfiaty t14ed 9750ahd AGIS. bReri de
ortil ons S
boT! U 73a5heP f%%ﬁﬁ‘g Rbsoriti Al Wity Dymamic, Blestic Weist Feare; Havigg\A14,

1975; anPredisposedaResitiest, Flexpod Hinge'l, thnth iskuedr toe Ktensiethi B! Buallt &t Blyoani c

El astic ' xural Hi nge", which
| ssued t%%enne‘e% 39% F‘?B cﬁx?fﬂc %% glggﬁ%geégk&each of which is

i ncorspor at ed Hdditionally, If‘&!“@r 0ses an embodlmelmwhemmdrgwsmngsh@nhera i72¢cl oses
an enbodigrRRAMBER) ektend! FrAWE tHel fchtGRASIREDN 5% fotthe Q%fmﬁsr)e%ﬁhtﬂ‘d’rﬁés@m the

posi 1§ onaIherass %?Sssmﬂ%e oigens i in lonaiuinelcriges) Of o GUatFRPlY fitedd
l;gt veen bdtwetro i opsheed ZAMdﬂ?cksﬁeele% .2fn ohe emdmm%mambeﬁ?xhﬁyber s
L2 =Y OGSty g Yl EBP b Sel AT sk BREL5E i e
posi 14 onclunthers &2 may fbe sepayatia eagmizets aomltmwdlh;hm thstopsheet 2t and backsliast as
separ at exgreripg rcﬁaﬁﬁéf‘s'j%odg?%ﬁﬁ% ebﬁgﬁlﬁﬁrsq{eréht REYH ddhd b8 Sr ARG e and

backsheet 26. Suitab means her el e adhesi ves and/ or

cohesi velopshsgs ﬁmmckslz%%« tSuitghlerhonding msemﬁjberem may daelnde pdhasives
t her mal &siscotBiVetbtds |ldﬁ6wn|1ﬁ thBiast, Q!ﬁ%ﬁéxhﬁﬁ%ond&,hﬁlnﬁmﬁb%ﬁdi Ahéraedll d

conpris eri hat 15 e .CO tihle. w the osheet and backsheet :
f or exa%‘?r%t ﬂ@%&bﬁ\l]‘%ﬁ &né’é‘f %‘Bmegﬁgh %@W t he
knowrs f |d:ercsnmaﬂblswmm&mucpshaetmnddiasksheﬂdfarrethjale, ndunmwhns;tpo&ypropﬂeme In
one pref I omthe
{opsheot PIE B B R} oulsp B HE TGN, irerf'afid 9huneGh AL TERIRE LS 1952

t oget herabsgrhenbaticlese chanbers 72 herein. This enbodiment is preferred
because it prové e&rx%ﬂ‘éhﬂﬁﬁxdx&t%&@ﬁéxﬁi)erk’?@%rﬁﬁg epHtath nRif¥eRd frofiSthel - €.

fitting an chi ch a, se er.to t di

cont ai nn@ﬂ%‘eﬁiég ;}’%ﬁlgsh"?a?hhé&‘ﬁf’éhﬂ RS %ﬂ FShthggé?ﬁfafféerm?Z are

pr ef m[] abihg chambens nmmormxmamboﬂnmdme ig m&ﬁdmdtbeam_ridpmmmuig@ ihr ?ught
t oget her n r c orm
an o5 el el %%dk“ﬁﬁ%i’%’égﬁ%sgﬁf’d@%ﬂ%@ FRELAE R Binbl A 4 ke, O 7

cross- scoember ¢ the dinped sontainment sAssambly 22ahi nﬁhmpmfm @nbodlmenbp@heet 24
and backga@fters’ 2 ah@preférgbly formed from portions of the topsheet 24 and backsheet 26

brought together (e.g., folded over) and bonded in pre-determined locations to form an

25 enclosure like that represented in Figures 4A and 4B. In Fig. 4A, a cross-section of a
chamber 72 is shown in which portions of the topsheet 24 and backsheet 26 that are
adjacent to a longitudinal edge 60 have been brought together along two points or
regions of joining 71, which when the chamber is completed become two lines of joining
72'. This bonding can occur through any one of the known suitable adhesives used in

30  disposable absorbent articles herein (i.e., for diapers and incontinent devices), but most
preferably occurs through bonding (e.g., mechanical bonds, ultrasonic bonds, thermal

~ bonds, and the like) the topsheet 24 and the backsheet 26 together along the lines of
joining 72' shown in Fig. 4B. Lines of joining 72' may additionally comprise generally
linear arrangements of spaced intermittent bonds as is shown in Figs. 4C, 4D and 4E..

35 In an alternative embodiment of the chambers 72 herein, the chambers 72 may be
formed from a portion of the backsheet 26 which has been folded over onto the topsheet
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region 5 exr irst ends rom this point of attachment, the drawstnng members
74 are substantially unattached throughout the chambers 72 and preferably the drawstring
25 members 74, except for their attachment at their first ends 75, are not attached anywhere
else within the chambers 72 and are therefore free to move within the confines of the
chambers 72. The ability of the drawstring members 74 to move freely within the
chambers 72 is important so that uniform tension is provided throughout the chambers 72
when the members 74 are pulled. Having uniform tension throughout the chambers 72 is
3  important to ensure proper fit of a diaper 20 about a wearer. Unevenly tensioned
.chambers 72 may result in uneven or improper fit of a diaper 20 about the legs of a
wearer. |
Figure 2 is a partlal view of that shows the diaper 20 of Figure 1 in its wear or
fastened position. Specifically, Fig. 2 shows the first fastening members or tabs 42
35 secured to the second fastening member 41 in the front waist region. Additionally, the
pull portions 76 of the drawstring members 74 are shown extended beyond the chambers
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Fast en r]%ample of a fastening system having combination mechanical/adhesive fasteners is

25  described in U.S. 4,946,527 entitled "Pressure-Sensitive Adhesive Fastener and Method

of Making Same" issued to Battrell on August 7, 1990. Each of these patents are

incorporated herein by reference.

It should be noted herein that the drawstring members 74 are secured to the dxaper

chassis such that the fastening elements 80 attached to the members 74 are joined to the

30 front region 56. This is important as a wearer will best gain use of the tensioned

drawstring members 74 when their tension is exerted through each region; i.e., the front

region 56, the crotch region 58 and the rear region 54. Therefore, the best execution of

the wear of the embodiments herein exists when the fastening elements 80 of the
drawstrings members 74 are attached to the diaper chassis 22 within its front region 56.

35 Figures 3A and 3B disclose an alternative embodiment herein whereby the

drawstring members operate not only to more securely fit a diaper about a wearer, but
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). outer surface 52 joined to tﬂe topsheet %4 and an absorbent core 28 located between the

topsheet 24 and the backsheet 26. The chassis assembly 22 comprises a front waist
2s  region 56, a crotch region 58 adjacent to the front region 56 on one side of the crotch
region 58, and a rear waist region 54 adjacent to the crotch region 58 on an opposite side
of the crotch region 58. The chassis 22 further comprises a longitudinal axis 100, a
transverse axis 102, a pair of end edges 62, and a pair of longitudinal edges 60. Ear
members 90 are positioned in the rear region 54 and extend outboard from the
30 longitudinal edges 60 of the absorbent chassis 22. Each ear member 90 comprises a
grasping zone 92 and a stretch zone 94. A drawstring chamber 72 is positioned adjacent
to each longitudinal edge 60 and extends from the ear members 90 in the front waist
region 54 to the rear waist region 56. Each chamber 72 is enclosed. A drawstring
member 74 extends through each of the chambers 72. Each drawstring member 74
35  comprises a first end 75 securely fastened to the chassis assembly 22 within the ear




pull portions 176 may conprise any el enent fromthe group consisting of
adhesi ves, hooks, and/or | oops. Exenplary fastening systens herein are any
of thosavam®sR8eed for 20 Figures 1 and 2. In the enbodi MOWESITRRIZ | n
Figures 5 and 6, a diaper 20 conprises a chassis assenbly 22 having a

t opsheet 24, a backsheet 26 havi.ng an jjnner surface 50 and an outer surface
52 joined to the topsheet 24, and an absorbent core 28 | ocated between the
topsheet 24 and the backsheet 26. The chassis assenmbly 22 conprises a front
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Figure 6 discloses a waist fit member 95 that is positioned adjacent to the end
edge 62 within the rear waist region 54. The waist fit member 95 is connected to each

25  drawstring member 74. The waist fit member may be housed within a chamber.
Preferably, the waist fit member 95 is elastic to provide enhanced enclosure about a
wearer's waist. Suitable elastics can be selected from the group consisting of rubber
elastics, synthetic rubber elastics, elastomeric foams, structural elastic-like film webs and
elastomeric films.

30 The diaper 20 of Figure 6 also preferably comprises a fastening system 40 having
first fastening members 42 preferably comprising fastening tabs and a second fastening
member 41 that can attach to one-another to form a side closure which maintains the
front waist région 54 (Fig. 1) and the rear waist region 56 (Fig. 1) in an overlapping
configuration such that lateral tensions are maintained around the circumference of the

35  diaper to maintain the diaper on the wearer. Exemplary fastening systems are disclosed
in U.S. Patent 4,846,815 entitled "Disposable Diaper Having An Improved Fastening
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sxde panels to be first joined together The diaperer then brings the containment
assembly 22 between the legs of the wearer and joins the assembly 22 to the outer layer
. of the waist feature. Such a configuration and securing method is more fully described in

25  the above-referenced U.S. Application Serial No. 08/044,562(New, et al.)

The fastening system can comprise any attachment means known in the art
including pressure sensitive adhesives, cohesive materials, mechanical fasteners such as
hook and loop type fasteners, or any combination of these or any other attachment means
known in the art. Exemplary adhesive tape tab fastening systems are disclosed in U.S.

30  Patent 3,848,594 entitled "Tape Fastening System for Disposable Diaper” issued to Buell
on November 19, 1974; and U.S. Patent 4,662,875 entitled "Absorbent Article” issued to
Hirotsu and Robertson on May 5, 1987. Exemplary fastening systems comprising
mechanical fastening components are described in U.S. Patent 5,058,247 entitled
"Mechanical Fastening Prong” issued to Thomas October 22, 1991; U.S. Patent

35 4,869,724 entitled "Mechanical Fastening Systems With Adhesive Tape Disposal Means
For Disposal of Absorbent Articles” issued to Scripps on September 26, 1989; and U.S.




useful in the present invention, are disclosed in U S. Patent 4,869,724
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second fastening member may comprise identical complementary elements or distinct
25 complementary elements. As used herein, the term "identical complementary elements”
is used to define mechanical fastening systems wherein the engaging elements of the
hook member and the second fastening member comprise the same configuration or
structure that are interlocking. Examples of such systems are described in Brown et al.
U.S. Patent No. 4,322,875 entitled "Two Strip Materials Used For Forming Fasteners”
30 issued on April 16, 1982 and Kellenberger et al. U.S. Patent No. 4,701,179 entitled
"Fixed Position Fasteners For Disposable Absorbent Garments” issued on October 20,
1987. The term "distinct complementary elements” is used herein to designate a system
wherein the hook member is different from the second fastening member but is
engageable therewith. |

35 In one preferred embodiment, the second fastemng component comprises a
plurality of fiber elements, such as a loop fastening material, that engage the engaging



10 fastening material may be manufactured froma w de range of naterials.
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1994 in the names of Willie F. King et al.; and U.S. Patent Serial No. 08/374,269 entitled
"Female Component For Refastenable Fastening Device” filed January 18, 1995 in the
25  names of Carl L. Bergman et al.

The fastening elements may be disposed on either the outer surface or the inner
surface of the diaper 20. In a preferred embodiment, however, the fastening elements are
disposed on the diaper 20 such that the fasteners do not irritate the wearer's skin. In
addition, the fastening elements may either be a discrete separate element affixed to the

30  diaper 20 or a unitary piece of material that is neither divided nor discontinuous with an
element of the diaper 20 such as the topsheet 24 or the backsheet 26. While the fastening
elements can assume varying sizes and shapes, they preferably comprise one or more
separate patches of material joined to the diaper 20 to allow for the best fit for a broad
range of wearers.

35 The topsheet 24 is positioned adjacent the body surface of the absorbent core 28
and is preferably joined thereto and to the backsheet 26 by attachment means (not shown)
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about 15.9 mm (0.625 inches). Preferably, the topsheet has a basis weight from about 18
to about 25 grams per square meter. A suitable topsheet is manufactured by Veratec,

25 Inc., a Division of International Paper Company, of Walpole, Massachusetts under the

- designation P-8. There are a number of manufacturing techniques which may be used to
manufacture the topsheet 24. For example, the topsheet 24 may be 2 nonwoven web of
fibers. When the topsheet comprises a nonwoven web, the web may be spunbonded,
carded, wet-laid, meltblown, hydroentangled, combinations of the above, or the like.

30 A suitable topsheet comprises an apertured formed film. Apertured formed films
are pervious to body exudates and yet non-absorbent and have a reduced tendency to
allow liquids to pass back through and rewet the wearer's skin. Thus, the surface of the
formed film which is in contact with the body remains dry, thereby reducing body soiling
and creating a more comfortable feel for the wearer. Suitable formed films are described

35 in U.S. Patent 3,929,135, entitled "Absorptive Structures Having Tapered Capillaries”,
which issued to Thompson on December 30, 1975; U.S. Patent 4,324,246 entitled
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25 issued to Werenicz on June 27, 1989. Each of these patents are incorporated herein by
reference. Alternatively, the attachment means may comprise heat bonds, pressure
bonds, heat/pressure bonds, ultrasonic bonds, dynamic mechanical bonds, or any other
suitable attachment means or combinations of these attachment means as are known in
the art.
30 " The backsheet 26 is impervious to liquids (e.g., urine) and is preferably
manufactured from a thin plastic film, although other flexible liquid impervious materials
may also be used. As used herein,*the term "flexible” refers to materials which are
compliant and will readily conform to the general shape and contours of the human body.
The backsheet 26 prevents the exudates absorbed and contained in the absorbent core 28
35 from wetting articles which contact the diaper 20 such as bedsheets and undergarments.

The backsheet 26 may thus comprise a woven or nonwoven material, polymeric films



"Di sposabl e Absorbent Article Having A Stain Resistant Topsheet”, which

I ssued to Mullane, et al. on April 13, 1982; U S. Patent 4,342,314 entitled
"Resi | i watosfoeset i c Web Exhi biting Fiber-Like Properties”, PUIVE7R3RIAed to
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“Macroscopi cal |y Expanded Three-Di nengiponal Plastic Wb 5 Exhi biting
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The backetec28 n2 bevatiediso @ccpminedate wearers rangingnfromeinfanis ¢hroagh addltsyrrer ic
filng Figure 1 shows a preferred embodiment of the diaper 20 having a rectangular-shape
absorbent core.
An absorbent structure useful as the absorbent core 28 of the present invention
that has achieved wide acceptance and commercial success is described in U.S. Patent
4,610,678 entitled "High-Density Absorbent Structures" issued to Weisman and
30  Goldman on September 9, 1986. U.S. Patent 4,673,402 entitled "Absorbent Articles
With Dual-Layered Cores" issued to Weisman, Houghton, and Gellert on June 16, 1987;
U.S. Patent 4,888,231 entitled "Absorbent Core Having A Dusting Layer" issued to
Angstadt on December 19, 1989; U.S. Patent 5,147,345 entitled "High Efficiency
Absorbent Articles For Incontinence Management", issued to Young, LaVon & Taylor
35 on September 15, 1992; U.S. Patent 5,102,597 entitled "Porous, Absorbent, Polymeric
Macrostructures and Methods Of Making the Same”, issued to Roe, Lahrman and Berg
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conposi t als such as a fil mcoated nonwoven materi aoly,

t he back @ﬂgg{zs‘{sé a thernoplastic filmhaving a thickness 2# ?r om agou
0.012 mm (0.5 ml) to about 0.051 mm (2.0 nmls). The backsheet preferably
conprises a pol yethyl ene bl end film of 18bout 0.025 nm (1.0 5 ml) as is

manuf act ured by Tredegar Corporation of Terre Haute, IN and marketed as
P8863. The absorbent core 28 may be any absorbent nmeans which is capabl e of
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U S. Pat manws pfl Gee5 ef7ale Bach Ioﬁdxésé’mefempesédre dmdoepurate@deseire by ceference. Ina
preferred embodiment, the acquisition layer may be joined with the topsheet 24 and
2s  separate from the inserted absorbent material or absorbent core 28 by any of the
conventional means for joining webs together, most preferably by fusion bonds as is
more fully described in the above-referenced Cree application.

For all purposes herein, the topsheet 124, backsheet 126, absorbent core 128, and
acquisition layers of the Figures 3A and 3B comprise the same materials and are made in

30  the same fashion as those discussed for topsheets 24, backsheets 26, absorbent cores 28,
and acquisition layers of all other embodiments herein.

‘The diapers 20 and 120 may preferably further comprises extensible leg cuffs for
providing improved containment of liquids and other body exudates. Each extensible leg
cuff may comprise several different embodiments for reducing the leakage of body

35  exudates in the leg regions. (The leg cuff can be and is sometimes also referred to as leg
bands, leg flaps, barrier cuffs, or elastic cuffs.) U.S. Patent 3,860,003 entitled




Macrostructures and Methods OF Making the Sane", issued to Roe, Lahrman and
Ber g WD. 98/ 29080

PCT/ USOwrobgbagel8 on April 7, 1992; and U.S. Patent 4, 834,pSUsynssizl ed

"Hi gh Density Absorbent Menbers Having Lower Density and Lower Basis Wi ght
Acqui sition Zones", issued to Al emanyignd Berg on May 30, 1989; also

descri be absorbent structures that are useful in the present invention. The
absorbent core 28 is preferably the dual-layer absorbent structure 5
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edge of the absorbent core, and generally form at least a portion of the end edge of the
25 diaper 20 or 120. While a disposable diaper of the present invention is constructed with
an extensible waist feature disposed in each waist region (an elastic waist feature and an
extensible front waist feature), the discussion will focus on diapers having different
configurations for each extensible waist feature. At a minimum, it is preferred that the
diaper at least have one of the extensible waist features constructed according to the
30 present invention, more preferably at least the elastic waist feature. The waist features
can be constructed as a separate element joined to the containment assembly or as an
extension of other elements of the diaper (i.e., unitary). The waist features will be
described with respect to preferred embodiments in which certain portions or panels
comprise an extension of other elements of the diaper such as the backsheet, the topsheet,
35 or both, and other portions or panels comprise a separate element joined to other portions

or panels of the waist feature or other panels of the diaper.



provi di ng i nproved contai nment of |iquids and other body exudates. Each _
extensi ble leg cuff may conprise several different enbodi nents for reducing
t he | ealspsemobsobody 35 exudates in the |eg regions. (Thecrasomasiz can be
and is sonmetines also referred to as |eg bands, leg flaps, barrier cuffs,

or elastic cuffs.) U S. Patent 3,860,703 entitled WO 98/ 29080

PCT/ US97/ 23812 19 "Contractable Side Portions For a Disposable D aper”

i ssued to Buell on January 14, 1975, describes a disposabl e diaper which

provi des a COWlﬁi%Cﬁdrﬁélﬂaﬂ &fbeffRhi3hRAY pRGed lhea;ddnet&vamée& AfustatedBng
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5 Fl amsdlﬁcanmscbm(beﬁmnde @ithbandsparting\fromtthe Gpirit afd scoi:e&!frthb @ifvefition.

di sposabj.e. d X p &s, S.1t bar r.cuffs), to

i npr ovebit he (k:l.c?)eélJ gfé]nr”en ;Qeq Stk) g‘feggmre Jr#ggh culﬁg alf sil ég% itled
" Abscr bempdificationsethatare mithbu the scops efthisdpventiono Lawson on Septenber 22,
1987, describes a di sposabl e diaper having dual cuffs including a gasketing'
cuff and a barrier cuff. U S. Patent 4,704,115 entitled "Di sposabl e Wi st
10 Cont ai nment Garnent" issued to Buell on Novenber 3, 1987, discloses a
di sposabl e di aper or incontinent garnment having side-edge-| eakage-guard
gutters configured to contain free liquids within the garnment. U. S. Patent
5,032,120 entitled "D sposabl e Absorbent Article Having Inproved Leg Cuffs”
issued to Freeland & Allen on July 16, 1991, discloses an absorbent article
having leg cuffs having a relatively low ultinmate 15 contact force at
relatively high elongation's acconplished, for exanple, by |ow contact
force differential material. U S. Patent 5,087,255 entitled "Absorbent
Article Having Inflected Barrier Cuffs" issued to Sins on February 11,

1992, discloses an absorbent article having inflected barrier cuffs with
the distal edge positioned outboard of the proximl edge in one wai st
region-and inboard in the other to provide better fit about the 20 .

hi ps/ buttocks. Each of these patents are incorporated herein by reference.
The di apers 20 and 120 further conprise extensible waist features that
provide inproved fit and containment. The extensible waist features at

| east extend longitudinally outwardly froma contai nnent assenbly,
preferably a respective wai st edge of the absorbent core, and generally
format |east a portion of the end edge of the 25 diaper 20 or 120. Wile
a di sposabl e di aper of the present invention is constructed with an
extensi bl e wai st feature di sposed in each wai st region (an elastic wai st
feature and an extensible front waist feature), the discussion will focus
on diapers having different configurations for each extensible waist
feature. At a mininmnum it is preferred that the diaper at |east have one of
the extensible waist features constructed according to the
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30 present invention, nore preferably at |least the elastic waist feature.
The wai st features can be constructed as a separate elenent joined to the
cont ai nrwows/aeenbl y or as an extension of other el ements BETUSATRASAper
(i.e., unitary). The waist features will|l be described with respect to

preferred enbodi ments in which certainortions or panets—cenprise—an
extensi on of other elenents of the diaper such as the aﬁﬂaheet t he

topsheet, 35 or both, and other portions or panels co jﬂ,ﬂmﬂl
M

el enent joined to other portions or panels of the wais

- panel s of éhg di!a.gerg. . WD 98/29080
PCT/ US97/ particul ar enbodi nents of the present invention
have been illustrated and described, it would be obvious to those skilled

th t th t hout
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chassi s asserrtﬁalf1 WPI3§$€I‘RIP % haying Sont gegion, | FraE region AEPOSEd te said front”
topsheet, sai Cfe?i@ﬁkﬁ lReéh Pe”gid:mﬂooafedl beteeers %ﬁam@t&agioaranelshmresﬂfe‘ gidia an

absor bent cor betwe sal d to shee.t backsh

chassi s asse ﬁ‘%ﬁ‘ aﬂ?n ,O?)'gagecgfe{oggg#ealf ront
region, a cr otadges engldofasﬂenmgtmdaﬂsewxembysmcu absorhttntrargmle ris fastersedi abouear
region, a Ion é,g;eplﬁtﬁa[ansverse axis, a pair of end edges, a pair
of Iongltudlnal edges, asteni ng neans mhereby sai d absorbent article

i s fastened about a wearer, characterized in that: a chanber is positioned

adj acent each 4 QH&hBéidisnﬁészﬁ&% adjacéht SéicH mg eXdgNEabN said Chanbét
front region to s ear 8 on, "each sai, anber beln ubstantially

encl osed and ga o gt tH5LIon 19 $4i r‘e%‘aﬁegl%&f‘d? é@}fsi 3 F’d‘gf ront
regi on; and a siubstantidllyrenclosedand bavingda ehd opegihg tmeithepisaidatst refionlaesaid each

said dramtr%q&%ﬁﬁ;a%gnpri sing a first end securely fastened to said
. D; ¢ . : .

chassi s asse aid front region and a second end extendi ng
out board of said

a drawstring member extends through each of said chambers, each said
drawstring member comprising a first end securely fastened to said chassis
assembly within said front region and a second end extending outboard of said
end opening in said rear region or each said drawstring member comprising a first
end securely fastened to said chassis assembly within said rear region and a
second end extending outboard of said opening in said front region, said second
end of said drawstring member being unattached to said chassis assembly prior to
fitting said absorbent article about a wearer.

2. An absorbent article having a chassis assembly comprising a topsheet, a
backsheet joined to said topsheet, said backsheet having an inner surface and an
outer surface, an absorbent core located between said topsheet and said backsheet,
said chassis assembly having a front region, a rear region opposed to said front
region, a crotch region located between said front region and said rear region, a
longitudinal axis, a transverse axis, a pair of end edges, a pair of longitudinal
edges, and fastening means whereby said absorbent article is fastened about a
wearer, characterized in that:



end opening in said rear region or each said drawstring nenber conprising a
first end securely fastened to said chassis assenbly within said rear

regi on Wg%ﬁg&ond end extendi ng out board of sai d openi ngcrfusofsgis r ont
region, said second end of said drawstring nenber being unattached to sai d
chassis assenbly prior to fitting saidygbsorbent article about a wearer:

An absorbent article having a chassis assenbly conpris

backsheet joined to said topsheet, said backsheet haV| uﬂmmllﬁm‘r Imce
and an outer surface, an absorbent core | ocated between*safd ¢ ops ee ~and
sai d backsheet, said chassis assenbly having a front region, a rear region

opposed to sa lad:hiifrﬁﬁi is p&lﬁéhedaadjid&lﬁ hadhe@hgitudlﬁﬂaédgd dndtexeshids Frongl shigont

of end ages. BnhEtion I g i i 882 <P Bing, il tbaf Saigeedt, ™

sai d absor benfandhaving aniend bpening éndsaid caar regiomar er, characterized in that:
WD 98/ 29080

PCT/ US97/23812 22 C_ L M _S a chanber is positioned adjacent each

| ongi t udi nal adijewsiniaganemhbersextends thegughs 9agh tsaideghamber,ccach saidr émwsmgu on,

each said Cham&dbe?%bﬁﬁrﬁ Sdﬁf’sft'eﬁélké’c\ﬁél 'f&i&ﬁd%ﬂ@aﬂ&%ﬁk ﬁd@eﬁﬁ WiERI g in
said rear regiq a drawstr Hber ex %Qroucgh each said cHanber
each sai d dr aSafffong regioman %g"rﬁW ﬁﬁ’“ﬁn Said-opepingin sEiA Lear; o
said chassis agietland within said front regl on and a second end extendi ng
outboard of said opening in said rear region; and a waist fit menber

posi tioned adjacent to said end edge within said rear region, said waist
fit menber bermpistditmember pesitiondd adjacentitoasaid eid gdgrewithin said rear régien,

absorbent art gghev4st fit xﬁ%&ﬁ@ﬂ? Q881 Sh daihll tﬁﬁ% befi d drawstring
nmenbers i s securedﬁﬂwtﬁl&én each sal graspl ng z%lne ea sal d ear nenber.
4. The absorbent article of Cdaim?2 or 3 wherein said wai st fit nenbers

comﬁri segI atI I E!‘fléfab%lﬁeﬂ' &ﬁék%ﬂ@lmﬁ?%greﬁﬂeadhrﬁlﬁdi?ﬁt @nawmﬂ?em*aws@m ghot h,
each said el asti corrpo en r ei ng sel ecte m t he oup
consi sting of é? «?F%\‘gﬁs@g{h'%ﬁf?‘ﬁ@ﬁ aneats eaél"é"é?%\"erl c
foans, structural elastic-like fil mvvebs and el astorrerl c fil m; and each

sai d i nepast i The SBRADER arBlE bE Y2 BED Whediih S Shifely ise at

consi sting of nonwovens oans I’lOI’lV\D ens,

string, tw neleashene elastic-gomporent,sone i inelp _ mmmhtormth@ash@m #lgstigne of
the precedi ngcémpbhent prefeably Sethgl sélécted frbintlie group consisting of rubber elastics,

synthetic rubber elastics, elastomeric foams, structural elastic-like film webs and
elastomeric films, and each said inelastic component preferably bemg selected
from the group consisting of nonwovens, films, laminates, foams, highloft
nonwovens, string, twine, and braided rope.

S. The absorbent article of any one of the preceding claims wherein said drawstring
members comprise at least one elastic component, at least one inelastic
component or both, each said elastic component preferably being selected from
the group consisting of rubber elastics, synthetic rubber elastics, elastomeric
foams, structural elastic-like film webs and elastomeric films and each said
inelastic component preferably being selected from the group consisting of
ndnwovens, films, laminates, foams, highloft nonwovens, string, twine, and
braided rope.

6. The absorbent article of any one of the preceding claims wherein each said
chamber is formed by a portion of said topsheet, said backsheet or both.



menbers conprise at | east one el astic conponent, at |east one inelastic
conponent or both, each said elastic conponent preferably being sel ected
from t wogsasgseconsi sting of rubber elastics, synthetic rE6E U3 s,
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